Different [3H]ouabain binding characteristics of fast and slow skeletal muscles in IDDM and NIDDM diabetic rats.
The aim of this study was to determine the ouabain receptor density, sodium content and contractile properties of skeletal muscles in rats with insulin-dependent (IDDM) and non-insulin-dependent (NIDDM) diabetes mellitus induced by streptozotocin treatment. These parameters were compared in isolated soleus (SOL) and extensor digitorum longus (EDL) muscles of diabetic animals and their age-matched controls. Reversibility of the diabetes-induced changes was studied by insulin or thyroxine substitution. In IDDM SOL muscles both the maximum [3H]ouabain binding capacity (Bmax) and dissociation constant (Kd) were decreased, the sodium content of the muscles increased and the velocity of contraction and relaxation decreased. Similar changes (except for the reduction of Bmax) were observed in diabetic EDL muscles; however, in this case these differences were less prominent. All of these changes were reversed by insulin substitution, whereas thyroxine treatment normalized only the changes in Bmax and velocity of contraction. In contrast to the changes observed in IDDM, NIDDM increased both Kd and Bmax values. Linear correlation was observed between the velocity of contraction or relaxation and the density of [3H]ouabain binding sites in the SOL muscles of IDDM rats. It is concluded that IDDM and NIDDM induce opposite alterations in the density and ouabain sensitivity of the Na(+)-K+ pump in rat skeletal muscle. These diabetic changes are fully reversible with insulin substitution, they are variable in size according to the type of muscle, and are also reflected in the sodium content and, ultimately, in the contractile parameters of the muscles.